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(57) Abstract: The invention relates to a 
paper/board web coating apparatus, which 
is arranged to extend in its longitudinal 
direction (W) in the transverse direction 
of the web to be coated. The apparatus 
comprises a nozzle unit (1) having at least 
one feeding chamber (12) extending in the 
longitudinal direction (W) of the coating 
apparatus, into which chamber is conveyed 
coating colour by feeding means (4), and 
a nozzle slot (30) in flow communication 
with the said feeding chamber, the said 
slot also extending in the longitudinal 
direction (W) of the coating apparatus, 
and to which slot the coating colour is 
conveyed from the feeding chamber over 
the total longitudinal distance of the nozzle 
slot, and further conveyed out of the outlet 
opening (31) of the nozzle slot (30). The 
flow communication between the said at 
least one feeding chamber (12) and the 
nozzle slot (30) connected to it is formed 
by feed holes (14; 18) made in one wall 
of the feeding chamber, through which 
the coating colour can be conveyed to the 
nozzle slot. The nozzle unit has means (15, 
16; 19) by which the effective area of the 
feed holes (14; 18) can be adjusted in order 
to accomplish transverse profiling of the 
amount of coating colour. 
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Paper/board web coating apparatus 

The present invention relates to a paper/board web coating apparatus, which is 
arranged to e)ctend in its longitudinal direction in the transverse direction of the web 
5 to be coated, and which comprises a nozzle unit having at least one feeding 

chamber extending in the longitudinal direction of the coating apparatus, into which 
chamber is conveyed coating colour by feeding means, and a nozzle slot in flow 
communication with the said feeding chamber, the said slot also extending in the 
longitudinal direction of the coating apparatus, and to which slot the coating colour 
10 is supplied from the feeding chamber over the total longitudinal distance of the 
nozzle slot and further conveyed out of the outlet opening of the nozzle slot. 

The aim of the present invention is to provide an improvement to a curtain coater 
intended for spreading the coating colour of a paper/board web. 

The use of a curtain coater for coating paper or board webs is increasing, because it 
exerts much less force on the web than blade coating/rod coating and, 
consequently, causes fewer interruptions resulting from the breaking of the web 
being coated, and thus improves runnability. Curtain coating does not give the same 
20 smoothness as blade coating, but the coverage attained is better than that attained 
with blade coating. 

Curtain coaters can be divided into slot-fed and slide-fed coaters. In a slide-fed 
curtain coater, the coating colour is supplied by means of a nozzle unit onto an 
25 inclined plane, along which the coating colour flows towards the edge of the plane, 
whereby a curtain is formed as the coating colour drips from the edge of the plane. 

In slot-fed applicator beams, the coating colour is pumped via a manifold into a 
narrow vertical slot on the lip of which the curtain is formed and drips onto the web. 
30 The coating colour may be spread in one or more layers. 



The curtain thus formed is guided by means of an edge guide, which is located on 
the edge of the feeding slot/feeding lip, as indicated by its name. 
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One problem with current coating colour curtain coaters is the limited size of the 
coating colour feed channels and, partly due to this, the difficulty of controlling the 
size of the flow slot. Controlling the transverse profile of the coating colour spread 
on the web to be coated in different situations is problematic also in a prior art 
5 curtain coater. Normally, there are no means for controlling the profile. When 
designing a coating beam, the shape of the feed channels is determined, by means 
of which the overall profile may be affected. When the properties and/or feeding 
volume of coating colour change, these have a distinct effect on the transverse 
profile which cannot be corrected. All imprecisions of manufacture also affect the 
10 profile irreparably. 

Accordingly, one important aim of the present invention is to provide an improved 
curtain coater, which makes possible uniform feeding of coating colour over the 
total length of the nozzle unit, in the transverse direction (CD-direction) of the web 

15 being coated, the said feeding preferably being adjustable to different coating 
colours. To achieve this aim, the coating apparatus according to the invention is 
characterised in that the flow communication between the said at least one feeding 
chamber and the nozzle slot connected to it is formed by feed holes made in one 
wall of the feeding chamber, through which the coating colour can be conveyed to 

20 the nozzle slot, and that the nozzle unit has means by which the effective area of 
the feed holes can be adjusted in order to accomplish transverse profiling of the 
amount of coating colour. 

A further, more general aim of the invention is to provide a spreading apparatus for 
25 spreading various fibrous or other liquids or coating colours in a paper/board or pulp 
machine environment. 

The invention is described in greater detail in the following, with reference to the 
accompanying drawings, in which: 

30 



Figure 1 shows a diagrammatic view of a nozzle unit of a multi-layer curtain 
coater according to the prior art, 
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Figure 2 shows a diagrammatic, perspective view of a nozzle unit of a slide-fed 
curtain coater, which may be realised in accordance with the 
invention, 

5 Figure 3 shows a diagrammatic, cross-sectional view of an embodiment of a 
nozzle part in a coater according to Figure 2, the nozzle part 
comprising a feeding chamber and a nozzle slot, 



10 



Figure 4 shows a perspective view of the nozzle part according to Figure 3, and 

Figure 5 shows a diagrammatic, cross-sectional view of another embodiment of 
the nozzle part of the nozzle unit of the curtain coater according to 
Figure 2. 



15 Figure 1 shows diagrammatically the general structure of the nozzle unit of a known 
slide-fed multi-layer curtain coater. The nozzle unit is comprised of nozzle parts 3 
and 3a, each of which has a feeding chamber 12 and an equalizing chamber 13, 
and a nozzle slot 30, which are machined in thick steel plate. The edge 33 of the 
outermost nozzle part 3a forms a feeding lip, over which the coating colour 

20 discharged from the outlet openings 31 of the nozzle slots 30 and flowing along the 
upper surface of the nozzle unit is conveyed to form a coating colour curtain and to 
guide it by means of edge guides (not shown) onto the surface of the paper/board 
web to be coated which is travelling below the coater. The coating colour curtain 
formed extends across the web being coated. 

25 

Figure 2 shows the applicator beam 1 of a slide-fed curtain coater, which can be 
realised in accordance with the invention. The applicator beam comprises nozzle 
parts 3, 3a and 32 located on bearers 2 forming a supporting structure, the said 
nozzle parts together forming a nozzle unit, which has three nozzle slots 30 in the 

30 embodiment shown that make multi-layer coating possible. The nozzle parts 3 and 
32 are arranged movably on top of the bearers 2. In order to move the movable 
nozzle parts 3, 32, the curtain coater comprises a fixed support 5 resting on the 
bearers 2, on the other side of the said support, between the innermost nozzle part 
32 and the fixed support 5, is a closing tube 6, and on the opposite side of the fixed 

35 support 5 an opening tube 7, whereby by pressurising the closing tube 6, the 



WO 2005/024132 



PCT/FI2004/050122 



movable nozzle parts 3, 32 can be made to move towards the fixed nozzle part 3a 
to close the nozzle unit, and by releasing the pressure from the closing tube 6 and 
pressurising the opening tube 7, the movable nozzle parts 3, 32 can be made to 
move away from the fixed nozzle part 3a to open the nozzle unit, for example, to 
5 remove dried coating colour from the nozzle slot and/or the different chambers of 
the nozzle. 

At one end of the nozzle unit are arranged feeder pipes 4 for the coating colour 
being fed, the said pipes opening into the feeding chambers. The substance being 
10 fed travels along the feeding chamber towards the opposite end, at which is 
optionally arranged a by-pass. When proceeding in the feeding chamber, the 
substance being fed moves at each point over the length of the feeding chamber to 
the equalizing chamber, and from there further to the nozzle slot 30, over the total 
longitudinal distance of the nozzle slot 30. 

15 

Figures 3 and 4 show one nozzle part solution according to the invention, in which 
there are feed holes 14 between the feeding chamber 12 and the equalizing 
chamber 13. The aim being to achieve as even as possible a profile for the 
substance flowing out of the nozzle, in the equalizing chamber 13 is arranged a 

20 profiling member 15, which is located on the surface of the equalizing chamber 13 
comprising the feed holes 14, and extends over the length determined by the 
successive feed holes. The transverse position of the profiling member is adjustable 
in order to change the effective area of individual feed holes or groups of several 
feed holes for feeding the desired amount of coating colour into the equalizing 

25 chamber 13 at different points of its longitudinal direction. The transverse position 
of the profiling member can be changed by means of adjustment means 16, the 
operation of the adjustment means preferably being automated, whereby profiling 
during running will also be possible in the transverse direction of the object being 
coated. The mutual distance between the adjustment means in the longitudinal 

30 direction W of the nozzle part is, for example, 100-600 mm, preferably 150-300 
mm. Reference numeral 17 denotes the water-space surrounding the feeding 
chamber. The profiling member makes it possible to control a considerably larger 
feed volume area with the same system of coating colour feed channels as a normal 
construction without adjustment. The profiling member also substantially reduces 

35 the accuracy of manufacture of the feed slot, and by means of it the transverse 
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profile can be accurately adjusted to be correct regardless of the properties of the 
coating colour and rates of flow. An additional advantage of the solution using a 
profiling member is that the equalizing chamber becomes a two-step one, which 
evens out any streaks resulting from the feed holes extremely efficiently. The 
structure is easy to implement in all feed slots, whereby all layers can be profiled 
irrespective of each other. The adjustment means 16 connected to the different 
feed slots are preferably at different longitudinal positions in successive feed slots, 
in which case they will not cause cumulative waviness to the overall profile of the 
coating colour. 



Figure 5 shows another nozzle part solution according to the invention, where in the 
feeding chamber 12 are formed feed holes 18 at a distance from each other in the 
longitudinal direction of the nozzle part, through which holes the coating colour is 
conveyed to the equalizing chamber 13. The feeding chamber 12 and the equalizing 
15 chamber 13 extend essentially over the total length of the nozzle part. In the 

embodiment shown, the feed hole 18 forms an angle between the feeding chamber 
12 and equalizing chamber 13 and opens in the position shown in Figure 5 
horizontally into the feeding chamber 12 and vertically into the equalizing chamber 
13. In each feed hole 18 is, in addition, formed a bore 19a opening to the outside of 
20 the nozzle part, the said bore connecting with the vertical part of the feed hole 18, 
and in the bore being arranged a longitudinally movable adjusting pin 19, the inner 
end of which, which extends into the feed hole 18, is preferably bevelled. At the 
outer end 25 of the adjusting pin 19 is arranged an adjustment nut 21, by turning 
which the adjusting pin 19 can be moved in its longitudinal direction in order to 
25 change the effective cross-sectional area of the feed hole 18. In connection with the 
adjusting pin is arranged an adjustment plate 20, in which case, by removing the 
adjustment plate, the basic setting of the effective cross-sectional area of the feed 
hole can be changed to reduce the feed volume. The adjusting pin 19 is sealed in 
the bore 19a by means of gaskets 22. The mutual distance between the feed holes 
30 18 in the longitudinal direction of the nozzle part is, for example, 100-600 mm, 
preferably 150-300 mm, for accomplishing the desired transverse profiling by 
changing the effective cross-sectional area of the feed holes. The operation of the 
adjusting pins is preferably automated, whereby profiling during running will also be 
possible in the transverse direction of the object being coated. Reference numeral 
35 24 denotes the level of attachment of the assembly screws of the nozzle part. The 
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assembly screws extend between successive bores 19a across the water-space 17 
provided with the gasket means required. 

The solution according to the invention may be realised as a single- or multi-layer 
5 coating apparatus, where the number of nozzle slots 30 may be, for example, 1 to 
24. 
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Claims 

1. A paper/board web coating apparatus, which is arranged to extend in its 
longitudinal direction (W) in the transverse direction of the web to be coated, and 
5 which comprises a nozzle unit (1) having at least one feeding chamber (12) 
extending in the longitudinal direction (W) of the coating apparatus, into which 
chamber is conveyed coating colour by feeding means (4), and a nozzle slot (30) in 
flow communication with the said feeding chamber, the said slot also extending in 
the longitudinal direction (W) of the coating apparatus, and to which slot the 

10 coating colour is supplied from the feeding chamber over the total longitudinal 
distance of the nozzle slot and further conveyed out of the outlet opening (31) of 
the nozzle slot (30), characterised in that the flow communication between the 
said at least one feeding chamber (12) and the nozzle slot (30) connected to it is 
formed by feed holes (14; 18) made in one wall of the feeding chamber, through 

15 which the coating colour can be conveyed to the nozzle slot, and that the nozzle 
unit has means (15, 16; 19) by which the effective area of the feed holes (14; 18) 
can be adjusted in order to accomplish transverse profiling of the amount of coating 
colour. 

20 2. A coating apparatus as claimed in claim 1, characterised in that between the 
said at least one feeding chamber (12) and the nozzle slot (30) connected to it is at 
least one equalizing chamber (13) which also extends in the longitudinal direction 
(W) of the coating apparatus and into which equalizing chamber the feed holes (14) 
open, and that as an adjustment means for the area of the feed holes, a profiling 
member (15) is arranged in the equalizing chamber (13), the said member being 
located on the surface of the equalizing chamber comprising the feed holes and 
extends over a length determined by successive feed holes, the said profiling 
member (15) being adjustable for changing the effective area of individual feed 
holes or groups of several feed holes for feeding the desired amount of coating 
colour into the equalizing chamber (13) at different points of its longitudinal 
direction. 

3. A coating apparatus as claimed in claim 2, characterised in that the adjustment 
means of the profiling member (15) are adjusting bolts (16) extending from the 
outer surface of the nozzle unit (1) to the equalizing chamber (13), by means of 
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which the profiling member (15) can be deviated perpendicularly to its longitudinal 
direction in order to cover or uncover the feed holes (14) to the desired extent. 

4. A coating apparatus as claimed in claim 1, characterised in that as an 

5 adjustment means for the area of the feed holes (18) is an adjusting pin (19) 
connected to each feed hole respectively, which pin is movable in its longitudinal 
direction for changing the effective area of each feed hole as desired. 

5. A coating apparatus as claimed in claim 4, characterised in that in the feed 

10 holes (18) is formed a bore (19a) opening to the outside of the nozzle part, in which 
bore the adjusting pin (19) is located movably in its longitudinal direction, extending 
at its inner end (23) into the feed hole 18 for changing its effective cross-sectional 
area. 

15 6. A coating apparatus as claimed in claim 4 or 5, characterised in that the end 
(23) of the adjusting pin (19) in the feed hole (18) is bevelled. 

7. A coating apparatus as claimed in any of the above claims, characterised in 
that it is made into a multi-layer coating apparatus with two or more feed slots (30). 
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Fig. 1 (Prior art) 
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Fig. 5 



INTERNATIONAL SEARCH REPORT 



later-national application No. 

PCT/FI 2004/050122 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC7: D21H 23/48, B05C 5/02 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: D21H, B05C 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Otation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 6126751 A (RICHARD BERNERT ET AL), 

3 October 2000 (03.10.2000), figures 1-4, 
abstract 



EP 0838551 Al (VALMET CORPORATION), 29 April 1998 
(29.04.1998), figures 1,2, abstract 



EP 1249533 Al (THE DOW CHEMICAL COMPANY), 
16 October 2002 (16.10.2002), abstract 



WO 2004022240 A2 (STORA ENSO NORTH AMERICA CORP.), 
18 March 2004 (18.03.2004), figures 1-3, 
abstract 



1-7 



1-7 



1-7 



1-7 



~| Further documents are listed in the continuation of Box Q [ %| See patent family annex. 



* Special categories of cited documents; 

"A." document defining the general state of the art which is not considered 

to be of particular relevance 
"E" earlier application or patent but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

P" document published prior to the international filing date but later than 
the pnority date claimed 



*T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance: me claimed invention cannot be 
considered to involve an inventive step when the document is 
combined \wth one or more other such documents, such combination 
being obvious to a person skilled ia the art 

document member of the same patent family 



Date of the actual completion of the international search 

24 November 2004 



Date of mailing of the international search, report 

2 5 -11- 2004 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055, S-102 42 STOCKHOLM 
Facsimile No. -h 46 S 666 02 86 



Authorized officer 

Nils Nordin/Els 

Telephone No. + 46 8 782 25 00 



Form PCT ASA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



30/10/2004 



International application No. 

PCT/FI 2004/050122 



US 



EP 



03/10/2000 


□E 


29622365 


U 


19/06/1997 




JP 


10192767 


A 


28/07/1998 


29/04/1998 


CA 


2219249 


A 


28/04/1998 




FI 


109215 


B 


00/00/0000 




FI 


964346 


A 


29/04/1998 




JP 


10156249 


A 


16/06/1998 




US 


6190726 


B 


20/02/2001 



EP 



1249533 Al 16/10/2002 



BR 


0209012 A 


10/08/2004 


CA. 


2440449 A 


24/10/2002 


EP 


1395705 A- 


10/03/2004 


JP 


2004527669 T 


09/09/2004 


US 


20030188839 A 


09/10/2003 


wo • 


02084029 A 


24/10/2002 



W0 2004022240 A2 18/03/2004 US 20040045500 A 11/03/2004 



Form PCT/ISA/210 (patent family annex) (January 2004) 



